January 1967 


Journ. Jap. Bot. Vol. 42 No. 1 


1 


& m $t te (§203) 

Yasuhiko Asahina* : Lichenologische Notizen (§203) 

§ 203. Usnea implicita (Stirt.) Zahlbr. and Usnea bayleyi (Stirt.) Zahlbr. 

In 1881, on account of tubulär axis, Stirton separated the above title men- 
tioned species from Usnea and created a genus Eumitria, which was later adopted 
by Motyka for subgenus of Usnea. In 1925 I have collected some Eumitria spe- 
cimens in Formosa, which were sent to Zahlbruckner. He distributed them in the 
name of Usnea bayleyi f. endorosea}'> as Lichenes rariores exsicc. no. 255. After- 
wards Motyka called the same specimen together with some other ones collected 
in Formosa as well as in Japan Usnea implicita (Stirt.) Zahlbr. in his Monograph 
(p. 61). But by studying Motyka’s descriptions I could not distinguish U. implicita 
and U. bayleyi, except the difference of thalline dimension. To dispel the long 
years’ question I have turned to Mr. Peter James 2 ) for help, who was kind enough 
to let me examine the Stirton’s type specimens. 

Type specimen, of Eumitria implicita Stirt. There are two specimens of 
different proveniences. The left side one was collected in Tongloo, Sikkim, whereas 
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1) In Fedde, Repert. 33 : 62 (1933) it is corrected in “ f. endocrocea”. 

2) I am much indebted to Mr. P. James, who sent me on loan the type specimens 
in question. Also in this occasion I express my sincere thanks for his Cooperation. 
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the right side one was collected in Funchal, Madeira. By examining closely I was 
surprised to find that this Himalayan plant is not an Eumitria but a member of 
Euusnea, somewhat resembling Usnea pangiana Stirt. It is about 7 cm long, 1.2- 
1.5 mm thick at the basal part and has a solid axis. Though Motyka reckoned 
also Tongloo, Himalaya as a growing locality of Usnea implicita , he designated the 
Madeira plant as the type specimen of Usnea implicita. The latter is hardly 4 cm 
long and of stunted appearance. 

Type specimen of Eumitria bayleyi Stirt. There are two slips carrying 
liehen specimens. The lower one is a full grown individual, about 15 cm long, 2.0- 
2.3 mm thick in the basal stems and branched subsympodially towards the apices. 
The another one, as is noted on the same slip, is nothing but a part of the lower 
one, only being more densely ciliated. This specimen was collected in Queensland, 
Australia. 

At a glance I came to the conclusion that this type specimen of Eumitria 
bayleyi represents a group of Eumitria species growing in the tropical, subtropical 
and also in the temperate zone around the Western Pacific Ocean. On the contrary 
the type specimen of Eumitria implicita from Madeira, though not an alien body, 
is perhaps a dwarf growth or juvenile plant of Eumitria bayleyi and should be 



Fig. 2. Type specimen of Eumitria bayleyi Stirt. X0.6. 
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disregarded. 

Usnea bayleyi in the above sense is distributed throughout in Japan. But 
Japanese plants, especially growing northern part of Honsyu are darker olive green 
and provided with abundant soredia. They are identical with the group from Hi- 
malayan districts, which I have called Usnea bayleyi subsp. septentrionalis. The 
rieh Eumitria collections of Indo-Japanese Botanical Expedition to Sikkim Himalaya 
(1960) and to East Nepal (1963) consist of exclusively of this subspecies. Also in 
higher Mountains of Formosa specimens of this subspecies are met with. 

In 1909 Vainio 3 ) described, giving no attention to the publications of Stirton, 
two new Eumitria species from Philippines: Eumitria endorhodina Vain. and 
Eumitria e?idochroa Vain.—morphologically identical but differing by the color of 
medullae. Motyka arranged E. endochroa (medulla pale yellow) to a synonym of 
Usnea implicita (medulla rosy) and E. endorhodina (medulla rosy) to that of Usnea 
chrysopoda Stein (medulla pale yellow). If we take the color of medulla in con- 
sideration the above procedure must be done reversely. Recently I have studied a 
large number of Eumitria specimens, not only Japanese or Formosan, but also rieh 
collections made in Philippines, Thailand, Malaya, Sabah, New Guinea and Aust- 
ralia by the members of U. S.-Japan Science Co-operation Program 4 ) and reached 
to the conclusion that Usnea chrysopoda Stein is a subspecies of Usnea bayleyi. 

Chemistry of Usnea bayleyi (Stirt.) ZaJblbr. subsp. bayleyi. 

Take ca 0.1 g thallus fragments in a microextraction tube (burette tube). Soak 
with so much cold benzene, as the 
liehen fragments lie within the 
liquid. After 2-3 minutes drip well 
by shaking—(benzene solution I). 

Then the thallus fragments in the 
tube are soaked with cold ether 
for a few minutes and filtered—• 

(ether solution II). At last the 
thallus fragments are extracted 
with boiling acetone in the same 
tube—(acetone solution III). 

3) Philippine Journ. Sei., Bot. 4 : 651-652. 1909. 

4) I am much indebted to Dr. M. E. Haie, Dr. S. Kurokawa and also to Dr. T. 

Tuyama, who let me examine their copious collection of Eumitria specimens 

collected in south east Asia, New Guinea and Australia. 
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On evaporation, the benzene solution I gives reddish colored varnish like sub- 
stance, which yields on recrystallization from G. E. solution under cover glass, usnic 



Fig. 4. Eumitrin crystals. 

A. Kernelly crystals of eumitrin together with leaflet like crystals of usnic acid. 

B. Prismatic crystals of eumitrin. 


acid in thin plates or thin needles together with short prisms mingled with kernel- 
shaped or rounded crystals often colored rosy by the contamination of pigment. I call 
this latter substance “ eumitrin ” 5 h Besides these regulär crystals curiously branched, 
irregulär crystal-aggregates make an appearance, which I formerly called “ materia 
rubra ” 6 >s This irregulär crystal-aggregates themselves are not pigment and colored 
yellowish. So far I can ascertain, it is usnic acid, which gives such abnormal forms 
in the presence of red pigment. 

Reaction of eumitrin. A trace of benzene extract above mentioned is colored 
deep golden yellow, when moistened wit^i a drop of alcohol in the presence of C 
(bleaching powder). An exposed medulla of Usnea bayleyi is also colored intensively 
yellow by C and alcohol. 

The cold ether solution II gives on evaporation on a glass plate, crystalline 
residue, which is by the usual Operation proved to be sometimes barbatic acid, 
sometimes caperatic acid, sometimes protolichesteric acid or an unknowm fatty sub¬ 
stance crystallizing in colorless long needles. But more often this ether residue is 
too scanty to be examined. 

The acetone solution III is, except in the case of subsp. chrysopoda , colored 
reddish. On evaporation there remains a reddish crystalline substance, which in 

5) In the meanwhile the socalled eumitrin was separated by Miss Nuno in two 

components, eumitrin a and b, and their Chemical investigation is in progress. 

6) Y. Asahina, Lichens of Japan, 3: 40, Fig. 31 (1956). 
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most cases contain norstictic acid together with minor quantity of salacinic acid. 
Rarely these depsidones are replaced by protocetraric acid or by thamnolic acid. 

Genus Usmea Wigg. Subgenus Eumitria (Stirt.) Mot. 

Usuea bayleyi (Stirt.) Zahlbr. Cat. Lieh. 6 : 542. 

Eumitria bayleyi Stirt. in Scott. Natur. 6: 100. 1881. 

Eumitria implicita Stirt. in Scott. Natur. 6: 100. 1881. 

Eumitria endorhodina Vain. in Philipp. Journ. Sei., Bot. 4: 651. 1909. 

Usnea implicita (Stirt.) Zahlbr., Cat. Lieh. 6: 582. 

subsp. bayleyi. 

Thallus ±10 cm long, preserved in herbarium light isabel colored, often darkened 
towards the base, basal branch up to 2.00 mm thick, subsympodially branched, 
lateral branchlets frequent, superficially densely verruculose, verruculae sparingly 
sorediose, medulla rosy colored. 



Fig. 5. Usnea bayleyi (Stirt.) Zahlbr. subsp. bayleyi 
Fertile plant from Java. 


Normal Chemical ingredients : benzene soluble substances—usnic acid, eumitrin 
and red pigment (partly), ether soluble substances—either barbatic acid, or caperatic 
acid, or protolichesteric acid or an unknown substance crystallizing in colorless, long 
needles and at last acetone soluble substances—generally norstictic acid mixed with 
minor quantity of salacinic acid together with the rest of red pigment. The latter 
depsidones are rarely replaced by either protocetraric acid or thamnolic acid. 
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Loc. Japan (rare); Formosa (rare) ; Philippines ; Thailand ; Indonesia ; Malay¬ 
sia ; New Guinea; Australia. 

var. yokawemsis (Asahina) Asahina, comb. nov. 

U. implicita (Stirt.) Zahlbr. var. yokazvensis Asahina, Lichens of Japan 3: 
4L Pl. I. fig. 2. 1956. 

Loc. Central Hondo. 

Apparently a dwarf form of subsp. bayleyi, but axial tubes are more narrower. 
Chemical property corresponds with the normal case of the subsp. bayleyi. 

var. eizaraensis (Asahina) Asahina, stat. nov. 

U. eizanensis Asahina, Lichens of Japan 3 : 42. Pl. I. fig. 3. 1956. 

Branches are more flexuose than the preceding variety. Chemical ingredients 
are always unique : usnic acid. eumitrin, colorless long needles of unknown struc- 
ture and thamnolic acid. 

Loc. Central Hondo. 

subsp. septeiatriomalis Asahina in Hara, The Flora of Eastern Himalaya, 

p. 598. 1966. 

Thallus 10-25 cm long, in herbarium colored dull citrine to dark olive, lower 
stems up to 2 mm thick, branches divaricate, superficially verruculose, verruculae 
emitting rather dense concolorous soredia. Medulla intensively red. Examined several 
hundreds individuals I have encountered a few fertile plants. Apothecia terminal 
on the side branches, ±5 mm in diameter, receptacle concolorous with the thallus, 
sparsely ciliate, cilia 6-8 mm long, disc concave or plane, white pruinose. Hymenium 
90 ft high, hyaline, hypothecium 40-50 ft thick, medulla ca 100 ft thick extending 
between hypothecium and cortex of receptacle, in the middle of which lies a red 
pigment Iayer. Asci clavate or cylindrical with broader apices, 40x7 ft large; 
spores simple, ellipsoid, 1-serial, 8-10x5-6 ft. 

Chemical property of subsp. septentrionalis is the same as subsp. bayleyi but 
richer in red pigment. 

Loc. Japan; Formosa; Sikkim; Darjeeling; East Nepal. 

f. creberrima (Asahina) Asahina in Hara, The Flora of Eastern Himalaya, 

p. 598. 1966. 

U. creberrima Vain. in Bot. Mag. Tokyo 35 : 46. 1921; Asahina in Journ. Jap. 
Bot. 40 : 33. 1965. 

U. implicita (Stirt.) Zahlbr. f. creberrima Asahina in Journ. Jap. Bot. 41 : 
161. 1966. 
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Loc. Japan (northern Hondo) ; Darjeeling ; East Nepal. 

f. subcreberrima (Asahina) Asahina in Hara, The Flora of Eastern Himalaya, 
p. 599. 1966. 

U. implicita (Stirt.) Zahlbr. f. subcreberrima Asahina in Journ. Jap. Bot. 41: 
162. 1966. 

Loc. Japan (northern Hondo); Darjeeling; East Nepal. 

subsp. cbrysopoda (Stein) Asahina, stat. nov. 

Usnea chrysopoda Stein in Verh. Schles. Gesell, für Vaterl. Kultur, p. 4. 1882. 

Eumitria endochroa Vain. in Philipp. Journ. Sei., Bot. 4: 651. 1909. 

Thallus stramineous or ashy green. Morphologically identical with Usnea bayleyi 
subsp. bayleyi, but medulla light yellow. It contains in benzene extract usnic acid 
and eumitrin, in ether extract sometimes barbatic acid or caperatic acid. But these 
ether soluble substances are often missing. The aceton extract contains generally 
norstictic acid and salacinic acid, which are sometimes replaced by protocetraric acid. 

Though I could not examine the type specimens of Usnea chrysopoda Stein and 
Eumitria endochroa Vain., I came to the conclusion, that those specimens morpho¬ 
logically identical with Usnea bayleyi subsp. bayleyi growing in the south east Asia 
and Australia, in spite of the lack of red pigment, must be arranged as a subspe- 
cies of Usnea bayleyi. 


Recently the röle of liehen substances especially those of morphologically iden¬ 
tical but chemically different species was often discussed.A One may wonder how 
two individuals, such as Usnea bayleyi (with rosy medulla) and Usnea chrysopoda 
(with yellow medulla) can be united to one and the same species. I am of opinion 
that the characteristic metabolic substance of Usnea bayleyi is the “ eumitrin ”. 
The different coloration of medullae may be compared with different flower colors 
of the same plant. Even the ether soluble acids (barbatic acid, caperatic acid, 
protolichesteric acid, etc.) may be regarded as accessory substances. Also the acetone 
soluble depsidones (norstictic acid and salacinic acid) are sometimes replaced by the 
protocetraric acid. In modern lichenology gonidial alga of a liehen is considered 
merely as a culture medium supplying nutriments to the liehen fungus 8 )—the total 
negligence of gonidia as a structural partner of liehen body. On the basis of this 

7) J. W. Thomson, Bryologist, 66 : 94-100. 1963. 

O. Almborn, Botaniska Notiser, 1965 : 454-457. 

8) Compare § 13 of the Code of Botanical Nomenclature. 
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sense one may propose a hypothesis regarding the variability of liehen substances, 
namely a liehen fungus catches, if circumstances offer, different kinds of gonidial 
alga, even partly, which give rise to the production of different nutriments and in 
its turn to that of different liehen substances. 

Of course this hypothesis must be later confirmed by examining more precisely 
the algal components of morphologically identical but chemically different species 
and finally by the analysis of metabolic substances of lichens synthesized by the 
interchange of fungi and algae. 

* * * # 
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